Materials, instruments, and animals
Chemicals were purchased from Sigma Aldrich unless otherwise stated.
Cell lines were obtained from ATCC unless otherwise specified. 1 H and 13 C NMR spectra were recorded on Bruker AMX250, AC300, AMX500, and AMX700 NMR spectrometers using the residual proton or the carbon signal of the deuterated solvent as an internal standard. MALDI-TOF mass spectra were measured using a Bruker Reflex II, which was calibrated against poly(ethylene glycol) (3000 g/mol). Samples for MALDI-TOF MS were prepared by mixing the analyte with the matrix (dithranol) in THF in a ratio of 1:50. In some cases, cationization by mixing the matrix with potassium trifluoroacetate (K) or silver trifluoroacetate (Ag) was performed. All reported MALDI-TOF MS measurements were within the experimental error, characteristic for the applied technique. Flow cytometry was performed with a Beckman-Coulter Gallios 3L10C instrument.
For in vivo studies, C57BL/6J mice were purchased from China Three Gorges University. Bicinchoninic acid (BCA) protein assay kit was purchased from Suzhou Comin Biotechnology. The enhanced chemiluminescence (ECL) kit and PVDF membrane were purchased from Millipore. Antibodies against EGFP, β-Actin, GAPDH and secondary antibody were all obtained from Cell Signaling Technology. Western blots were scanned and bands quantified using Tanon-5500 Chemiluminescent Imaging System.
General procedure for the synthesis of polyphenylene dendrimers (PPDs)
All dendrimers were synthesized by previously reported procedures. 1, 2 PPD 1 was recovered as a faint yellow solid in 71% yield. 1 
Ad5-based vectors
Virus vectors were prepared according to standard protocols 3 and stored at 80 ℃. All vectors were purified by double CsCl banding and subsequent desalting by PD-10 columns (GE Healthcare). Vectors were stored in 50 mM HEPES, pH 7.5, 150 mM NaCl, 10% glycerol. Vector titers were determined by OD260. 3 Vector purity was confirmed by SDS-PAGE and silver staining.
Characterization of PPD/Ad5 interaction

Light scattering
Light scattering was used to determine interaction between Ad5 and PPD 3 by means of measuring the polydispersity index (PDI) and the hydrodynamic diameter of the particles in case of a monodisperse suspension. A monodisperse suspension was characterized by a PDI ≤ 0.2 and a polydisperse suspension by a PDI ≥ 0.2. Complex formation was performed in a volume of 1 mL PBS with 10 11 Ad5 particles. PPD 3 was added in defined ratios to Ad5, then mixed and incubated for 10 min. After transfer to a cuvette, it was filled up with PBS to a total volume of 2 mL. All samples were tested for an appropriate scattering intensity before measurement (at least 5 × 10 4 ) and measured at an angle θ = 90°. For intensive cleaning of the cuvette, ethanol and acetone was used to avoid measurement errors by dust particles. 2 PDI = Polydispersity Index. When PDI < 0.2, the complex was considered as monodisperse.
Transmission electron microscopy (TEM)
For each sample, complex formation with different ratio of PPD 3 was prepared.
The following procedure was performed similarly to Chen et al. 4 The incubation mixtures were incubated for 10 min and immediately one grid per sample was and without PPD3 at 10 7 M. Ad5 with/without PPD3 were pre-incubated 1 h at 37 °C 5% of CO 2 . These experimental conditions were applied to all cell lines. The experiments were performed in duplicate. The error bars present the standard deviation.
Testing the wide type Ad5 (wtAd5) activity when complexed with PPD3
In this experiment we used replication-competent wild-type viruses instead of replication-defective vectors. Upon entry the viruses replicated in the cells, specific particles were formed and the cells were lysed. Therefore, to study cell viability after treatment with wtAd5, the CellTiter-Glo (Luminescent Cell Viability Assay by Promega) was applied. In brief, metabolic activity of the cells was 
Real-time quantitative PCR (qPCR) analysis
We extracted the DNA of mice livers after 7 days and 14 days with TIANamp Genomic DNA Kit (DP304, Tiangen Biotech (Beijing), China). Then EGFP DNA level in livers was quantified by real-time quantitative PCR via StepOne Plus (Life Technologies, USA). 10 μL of SYBR Green mixture (FastSYBR Mixture, CW2622M, CWBIO (Beijing), China), 0.4 μL of 10 pmol/μL primer forward and reverse (for EGFP: forward 5'-TTCAAGGACGACGGCAACTACAAG-3'; reverse 5'-GAACTCCAGCAGGACCATGTGATC-3'; for murine β-actin: forward 5'-ATCACTATTGGCAACGAGCGGTTC-3'; reverse 5'CAGCACTGTGTTGGCA TAGAGGTC-3'), 0.4 μL 50×high Rox and 2 μL sample were mixed in a final volume of 20 μL. The results were consistent with western blot. We also observed significantly decrease of EGFP DNA in liver when mice were infected by PPD3/Ad5 complex instead of raw Ad5. Figure S8 . Quantification of EGFP DNA levels in the liver with qPCR (n = 3) after 7 days and 14 days. * represents p-value ≤ 0.05.
Hematoxylin and eosin staining:
For hematoxylin and eosin staining, thin sections of the embedded tissues were then stained with hematoxylin and eosin. After staining, the sections were dehydrated in ascending grades of ethyl alcohol, cleared with xylene, and covered with a coverslip. 
Kinetic binding analysis
The interaction between PPD3 and Ad5 was studied by Bio-Layer Human serum and plasma. Blood serum and citrate plasma were collected from ten healthy donors at the Transfusion Center of the University Clinic of Mainz, Germany after obtaining informed consent. All serum and plasma samples were pooled and stored at 20 °C.
Protein corona analysis. The hard protein corona was analyzed as described in previous reports. 6, 7 A defined ratio of nanoparticles (0.05 m 2 ) and human blood plasma or serum (1 mL) was used. After 1 h of incubation at 37 °C, the nanoparticles were centrifuged and washed with PBS (three times, 1 mL, 20,000 g, 30 min, 4 °C) to remove unbound proteins. In the final step, the hard corona proteins were detached from the nanoparticles´ surface with 2% SDS with 62. 
Liquid chromatography coupled to mass spectrometry (LC-MS) analysis.
Proteins were digested as previously described. 8, 9 Briefly, proteins were precipitated using ProteoExtract protein precipitation kit according to the manufactures´ instruction. The protein pellet was resuspended with RapiGest SF dissolved in 50 mM ammonium bicarbonate and further reduced with dithiothreitol (5 mM, 56 °C for 45 min) and alkylated with iodoacetamide (15 mM, 1 h). Proteins were digested with trypsin at 37 °C overnight. The reaction was terminated with 2 μL hydrochloric acid.
Resulting peptide samples were dilute with 0.1% formic acid and spiked with 50 fmol/μL Hi3 E. Coli Standard for absolute peptide quantification. LC-MS measurements were carried out on a Synapt G2-Si mass spectrometer coupled to a nanoACQUITY UPLC system. Data-independent acquisition (MS E ) experiments were performed, and peptides were ionized with a NanoLock Spray source in positive ion mode. MassLynx 4.1 and Progenesis QI for proteomics was used for data analysis and peptide identification. A reviewed human data base downloaded from Uniprot and additionally modified with the sequence information of Hi3 E. coli standard (chaperone protein ClpB) was used for absolute protein identification. A false discovery rate of 4% and a maximum protein mass of 600 kDa was chosen. Three assigned fragments were needed for peptide identification, for protein identification at least two assigned peptides and five assigned fragments were required. The absolute amount of protein in fmol was determined via TOP3/Hi3 approach. 10
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Figure S12. Hard protein corona analysis of polystyrene nanoparticles (PS-NP) and dendrimer (PPD3) coated nanoparticles after serum incubation. 1 µg of protein was applied to the SDS-PAGE (reducing conditions). One representative SDS-PAGE is shown. The experiment was repeated three times.
Figure S13
. Hard protein corona analysis of polystyrene nanoparticles (PS-NP) and PPD3 coated nanoparticles after plasma incubation. 1 μg of protein was applied to the SDS-PAGE (reducing conditions). One representative SDS-PAGE is shown. The experiment was repeated three times.
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Figure S14. Proteomic analysis of the hard protein corona for polystyrene nanoparticles (PS-NP) coated with dendrimers (PPD3) after serum (a) and plasma (b) incubation. The top 20 most abundant corona proteins are visualized in the heat map. The amount of protein is given in % based on all identified proteins. The average of two technical replicates was calculated.
